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©  Shaft  coupling. 
(§)  A  shaft  coupling  is  composed  of  a  first  and  a  second  hub, 
each  of  which  has  a  flange  provided  with  a  plurality  of  spring 
holes  over  its  circumference  at  one  end  of  a  cylindrical 
portion  of  the  hub,  to  which  transmission  shafts  are  con- 
nected  and  a  plurality  of  coil  springs  that  are  fitted  in  the 
spring  holes  in  the  flange.  The  first  and  second  hubs  are 
placed  so  that  their  flanges  face  each  other  with  axial 
clearance  left  between  them.  The  coil  springs  are  set  over  the 
two  flanges  and  tightly  fitted  in  the  individual  spring  holes  in 
a  compressed  state. 
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B a c k g r o u n d   of  the   i n v e n t i o n  

T h i s   i n v e n t i o n   r e l a t e s   to  s h a f t   c o u p l i n g s   t h a t  

a c h i e v e   f l e x i b i l i t y   and  s h o c k   a b s o r b i n g   by  use  of  c o i l  

s p r i n g s   as  t h e i r   r e s i l i e n t   t o r q u e - t r a n s m i t t i n g   e l e -  

m e n t s .  

V a r i o u s   t y p e s   of  s h a f t   c o u p l i n g s   t h a t   t r a n s m i t  

t o r q u e   by  means   of  c o i l   s p r i n g s   a r e   m a r k e t e d   b e c a u s e   o f  

t h e i r   r e l a t i v e l y   l a r g e   s h a f t - m i s a l i g n m e n t   a c c o m m o d a t i n g  

and  s h o c k - a b s o r b i n g   c a p a c i t i e s .  

F i g .   1  shows   an  e x a m p l e   of  s u c h   c o n v e n t i o n a l  

c o i l - s p r i n g  s h a f t   c o u p l i n g s .   T h i s   s h a f t   c o u p l i n g   i s  

c o m p o s e d   of   two  m a t i n g   hubs   1  e a c h   of  w h i c h ,   in  t u r n ,  

h a s   a  p l u r a l i t y   of  h o l e s   2  in  w h i c h   c o i l   s p r i n g s   a r e  

f i t t e d .   A  c o i l   s p r i n g   3  is  i n t e r p o s e d   b e t w e e n   t he   two  

hubs   1  w i t h   one  end  t h e r e o f   f i t t e d   in  one  of  the   c o r -  

r e s p o n d i n g   s p r i n g   h o l e s   2  and  t he   o t h e r   end  in  t h e  

o t h e r .   T o r q u e   is  t r a n s m i t t e d   f rom  one  of  the  hubs   1  t o  

the   o t h e r   v i a   the   c o i l   s p r i n g   3.  A c c o m m o d a t i o n   of  m i s -  

a l i g n m e n t   and  s h o c k   a b s o r p t i o n   a r e   a c h i e v e d   by  t h e  

l a t e r a l   d e f o r m a t i o n   of  the   c o i l   s p r i n g   w i t h   r e s p e c t   t o  

t he   a x i s   t h e r e o f .  



A l t h o u g h  s i m p l e   in  c o n s t r u c t i o n ,   the   s h a f t   c o u -  

p l i n g   in  F i g .  1   has   the   f o l l o w i n g   p r o b l e m s :   With  t h e  

c o i l   s p r i n g   3  l o o s e l y   f i t t e d   in  the   s p r i n g   h o l e s   2 ,  

t h e r e   is  a  b a c k l a s h   b e t w e e n   the  c o i l   s p r i n g s   3  and  the  s p r i n g  

ho l e s   2  - that   lowers   the  accuracy   o f  r o t a t i o n a l   ang l e .   B e s i d e s , t h e  

s p r i n g   h o l e s   2  a r e  e n l a r g e d   d u r i n g   use   by  the   i m p a c t   a n d  

a b r a s i o n   c a u s e d   by  t h e   c o i l   s p r i n g   3,  w i t h   t he   r e s u l t  

t h a t   t h e   a c c u r a c y   of   r o t a t i o n a l   a n g l e   b e c o m e s   s t i l l  

l o w e r   and  the   c o i l   s p r i n g   3  f r a c t u r e s   by  f a t i g u e   f a i l -  

u re   a t   e a r l i e r   t i m e s .  

S i n c e   t h e   c o i l   s p r i n g   is  n o t   r i g i d l y   b u t   l o o s e l y  

or  m o v a b l y   f i t t e d   in  t he   s p r i n g   h o l e s ,   t he   s h a f t   c o u -  

p l i n g   of  t he   t y p e   j u s t  d e s c r i b e d   i s   u n s u i t a b l e   f o r   t h e  

t r a n s m i s s i o n   of  l a r g e   t o r q u e s .  

T h i s   i n v e n t i o n   c o n c e r n s   t he   i m p r o v e m e n t   of   t h e  

s h a f t   c o u p l i n g   shown  in  F i g .   1  t h a t   has   the   a d v a n t a g e  

of   s i m p l e   c o n s t r u c t i o n .  

Summary   of   t h e   I n v e n t i o n  

An  o b j e c t   of   t h i s   i n v e n t i o n   i s   to  p r o v i d e   a  f l e x -  

i b l e   s h o c k - a b s o r b i n g   s h a f t   c o u p l i n g   t h a t   is   r e l a t i v e l y  

s i m p l e   in  c o n s t r u c t i o n ,   w i t h   a  c o i l   s p r i n g   i n t e r p o s e d  

b e t w e e n   h u b s   w i t h o u t   b a c k l a s h .  

A n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   is  to  p r o v i d e   a  

c o i l - s p r i n g   s h a f t   c o u p l i n g   t h a t   t r a n s m i t s   l a r g e  



.  t o r q u e s .  

A  s h a f t   c o u p l i n g   a c c o r d i n g   to  t h i s   i n v e n t i o n   i s  

c o m p o s e d   of  a  f i r s t   and  a  s e c o n d   hub  to  w h i c h   t r a n s -  

m i s s i o n  s h a f t s   a r e   c o n n e c t e d ,   e ach   of  t he   hubs   h a v i n g   a  

c y l i n d r i c a l   p o r t i o n   t h a t   c a r r i e s   a  f l a n g e   w i t h   s p r i n g  

h o l e s   p r o v i d e d   on  the   p e r i p h e r y   t h e r e o f ,   and  c o i l  

s p r i n g s   t h a t   a r e   f i t t e d   in  s a i d   s p r i n g   h o l e s .   T h e  

f i r s t   and  s e c o n d   h u b s  a r e   d i s p o s e d   so  t h a t   t he   f l a n g e s  

f a c e   e a c h   o t h e r ,   w i t h   c l e a r a n c e   l e f t   t h e r e b e t w e e n .   T h e  

c o i l   s p r i n g s   a r e   i n t e r p o s e d   b e t w e e n   the  two  h u b s ,  

t i g h t l y   f i t t e d   in  t he   s p r i n g   h o l e s   in  a  c o m p r e s s e d  

s t a t e .  

T h i s   t y p e   of  s h a f t   c o u p l i n g   t a k e s   a d v a n t a g e   of  a  

c h a r a c t e r i s t i c   of  t h e   c o i l   s p r i n g   t h a t   i t s   o u t s i d e  

d i a m e t e r   b e c o m e s   l a r g e r   when  c o m p r e s s e d ,   in  p r o p o r t i o n  

to  t he   a m o u n t   of  d e f l e c t i o n ,   t h a n   a t   no  l o a d .   The  c o i l  

s p r i n g   is   d e s i g n e d   to  a  s i z e   t h a t   l o o s e l y   f i t s  i n  t h e  s p r i n g  

h o l e s   in  t he   d r i v i n g -   and  d r i v e n - s i d e   hubs   a t   no  l o a d .  

When  a l i g n m e n t   is   c o m p l e t e d ,   t he   c o i l   s p r i n g   is  c o m -  

p r e s s e d   so  t h a t   t h e  p e r i p h e r y   t h e r e o f   is  r e s i l i e n t l y  

p r e s s e d   a g a i n s t   the   i n t e r n a l   s u r f a c e   of  the   s p r i n g  

h o l e s .   When  the   d r i v i n g   s h a f t   r o t a t e s ,   the   c o i l   s p r i n g  

e l a s t i c a l l y   d e f o r m s   in  t he   d i r e c t i o n   p e r p e n d i c u l a r   t o  

the   a x i s   of  t he   s p r i n g   by  the   a m o u n t   p r o p o r t i o n a l   t o  

the   t o r q u e   to  be  t r a n s m i t t e d ,   t h e r e b y   a c h i e v i n g   t o r q u e  



t r a n s m i s s i o n   and  s h o c k   a b s o r p t i o n .   No  p l a y   is  l e f t   b e -  

t w e e n   the   h u b s   and  r e s i l i e n t   e l e m e n t .   Even  when  t h e  

i n s i d e   of   t h e   s p r i n g   h o l e   has  b e e n   e x p a n d e d   by  a b r a -  

s i o n ,   the   c o i l   s p r i n g   r e s i l i e n t l y   i n c r e a s e s   i t s  o u t -  

s i d e   d i a m e t e r   to  c r e a t e   no  p l a y   t h e r e b e t w e e n ,   t h e r e b y  

a c h i e v i n g   s h o c k   a b s o r p t i o n   and  m i s a l i g n m e n t   a c c o m o d a -  

t i o n   s a t i s f a c t o r i l y .  

A  f e a t u r e   of  t h i s   i n v e n t i o n   i s   t h a t   p l a y   or  b a c k -  

l a s h   is  e l i m i n a t e d   a t   a l l   t i m e s   w i t h   the   use   of   c o i l  

s p r i n g s .   T o r q u e   can   be  t r a n s m i t t e d   d i r e c t l y   f rom  t h e  

d r i v i n g - s i d e   hub  to  t he   d r i v e n - s i d e   hub  by  means   of   t h e  

. c o i l   s p r i n g s   a l o n e ,   w i t h o u t   a l l o w i n g   the   t o r q u e   to  a c t  

d i r e c t l y   u p o n   r e a m e r   b o l t s   a n d / o r   o t h e r   c o n n e c t i n g  

m e m b e r s .   The  r e s u l t   is  a  p e r f e c t l y   p l a y - f r e e   s h a f t  

c o u p l i n g .  

A  b e l l o w s - t y p e   c o u p l i n g   is  an  e x a m p l e   of   t h e  

p l a y - f r e e   s h a f t   c o u p l i n g s   a v a i l a b l e   on  t h e   m a r k e t ,  

w h i c h   c o m p r i s e s   a  d r i v i n g - s i d e   h u b ,   b e l l o w s  a n d   a  

d r i v e n - s i d e   hub  t h a t   a r e   a l l   w e l d e d   t o g e t h e r .   But   t h e y  

a r e   v e r y   s m a l l   in  s i z e .   C o u p l i n g s   of  t h i s   t y p e   in  o r -  

d i n a r y   s i z e   a r e   d i f f i c u l t   to  a s s e m b l e   a n d ,   t h e r e f o r e ,  

p r a c t i c a l l y   u n a v a i l a b l e .  

In  a d d i t i o n   to  t he   f e a t u r e   d e s c r i b e d   p r e v i o u s l y ,  

t h e   s h a f t   c o u p l i n g   of  t h i s   i n v e n t i o n   o f f e r s   some  o t h e r  

a d v a n t a g e s .   S i n c e   a  f r e e ,   wide   c h o i c e   i s   a l l o w e d   f o r  



the   m a n n e r   of  f i t t i n g   and  s p e c i f i c a t i o n s   of  c o i l  

s p r i n g s   d e p e n d i n g   upon  t h e i r   f i t t i n g   c o n d i t i o n s ,   t h e  

s h a f t   c o u p l i n g   of  t h i s   i n v e n t i o n   is  much  more  c o m p a c t  

and  can  be  m a n u f a c t u r e d   a t   l o w e r   c o s t   t h a n   g e a r   c o u -  

p l i n g s   and  f l a n g e d   f l e x i b l e   c o u p l i n g s   t h a t   a r e   t y p i c a l  

of   t he   c o m m e r c i a l l y   a v a i l a b l e   s h a f t   c o u p l i n g s  o f   s i m i -  

l a r   c a p a c i t i e s .  

For  m a i n t e n a c e   in  u s e ,   the   s h a f t   c o u p l i n g   a c c o r d -  

ing  to  t h i s   i n v e n t i o n   e s s e n t i a l l y   r e q u i r e s   no  l u b r i c a -  

t i o n   to  e n s u r e   s m o o t h   o p e r a t i o n   b e c a u s e   t h e r e   is  no  

p l a y   b e t w e e n   t he   h u b s   and  t r a n s m i s s i o n   e l e m e n t s   and  t h e  

t r a n s m i s s i o n   e l e m e n t s   p e r f o r m   t h e i r   f u n c t i o n   t h r o u g h  

e l a s t i c   d e f o r m a t i o n .   But   l u b r i c a t i o n ,   i f   a p p l i e d ,   o f  

c o u r s e ,   l e n g t h e n s   t he   s e r v i c e   l i f e   of  the   c o u p l i n g   i n  

w h i c h   m a n y  m e t a l   p a r t s   a r e   k e p t   in  c o n t a c t   w i t h   e a c h  

o t h e r .  

Both   e n d s   of  the   c o i l   s p r i n g   of  the   c o n v e n t i o n a l  

s h a f t   c o u p l i n g   p r e v i o u s l y   d e s c r i b e d   a r e   l o o s e l y   f i t t e d  

in  the  sp r ing   h o l e s ,   t h e r e f o r e ,   the  c o i l   sp r ing   is  s u p p o r t e d   i n  

the  c o n d i t i o n   of  f r e e   end.  By  c o n t r a s t ,   the  c o i l   s p r i n g   of  t h e  

s h a f t   coup l ing   of  t h i s   i n v e n t i o n   is  t i g h t l y   f i t t e d   in  the  s p r i n g  

ho l e s .   With  both  ends  t h u s  f i x e d ,   t h e   c o i l   s p r i n g   i s   a p p l i e d  

to   t h e   l o a d   in   t h e   m i d d l e   p o r t i o n   t h e r e o f   in   t h e   c o n d i t i o n  

of  f i x e d   s t a t e .   A c c o r d i n g l y ,   t h e   c o i l   s p r i n g   of  t h e  

s h a f t   c o u p l i n g   of  t h i s   i n v e n t i o n   i s   a b l e   to   t r a n s m i t   t w i c e  

or   even   l a r g e r   t o r q u e   t h a n   t h a t   of  the  c o n v e n t i o n a l   s h a f t  



s p r i n g s .  

B r i e f   D e s c r i p t i o n   of  t he   D r a w i n g s  

F i g .   1  is  a  v i e w ,   p a r t i a l l y   in  c r o s s - s e c t i o n ,   o f  

a n  e x a m p l e   of  c o n v e n t i o n a l   c o i l - s p r i n g   s h a f t   c o u p l i n g s .  

F i g .   2  is   a  c r o s s - s e c t i o n a l   s i d e   v i ew  of  a  f i r s t  

e m b o d i m e n t   of  the   s h a f t   c o u p l i n g   a c c o r d i n g   to  t h i s   i n -  

v e n t i o n .  

F i g .   3  is  a  f r o n t   v i e w ,   p a r t i a l l y   in  c r o s s -  

s e c t i o n ,   of  t h e   s h a f t   c o u p l i n g   shown  in  F i g .   2 .  

F i g s .   4  t h r o u g h   6  show  how  a l i g n m e n t   is  a c h i e v e d  

by  use   of   t h e   s h a f t   c o u p l i n g   of  t h i s   i n v e n t i o n   shown  i n  

F i g s .   2  and  3 .  

F i g .   7  is  a  c r o s s - s e c t i o n a l   v i ew  s h o w i n g   a  s e c o n d  

e m b o d i m e n t   of  t h i s   i n v e n t i o n .  

F i g .   8  is  a  c r o s s - s e c t i o n a l   v i ew  s h o w i n g   a  m o d i -  

f i c a t i o n   of   t h e   p r i n c i p a l   p a r t   of   t he   s h a f t   c o u p l i n g  

shown  in  F i g .   7 .  

F i g .   9  is  a  c r o s s - s e c t i o n a l   v i ew   s h o w i n g   a  t h i r d  

e m b o d i m e n t   of   t h i s   i n v e n t i o n .  

F i g .   10  is   a  d e t a i l   v i e w   s h o w i n g   the   p r i n c i p a l  

p a r t   of   t he   s h a f t   c o u p l i n g   shown  in  F i g .   9 .  

F i g .   11  i s   a  c r o s s - s e c t i o n a l   v i e w   s h o w i n g   a  m o d i -  

f i c a t i o n   of  t h e   p r i n c i p a l   p a r t   of   t he   s h a f t   c o u p l i n g  

shown  in  F i g .  9 .  



F i g s .   12  t h r o u g h   17  show  o t h e r   e m b o d i m e n t s   o f  

t h i s   i n v e n t i o n .  

F i g s .   18  a n d  1 9   i l l u s t r a t e   how  a l i g n m e n t   i s  

a c h i e v e d   by  the   e m b o d i m e n t   shown  in  F i g .   1 7 .  

F i g s .   20  and  21  a r e   c r o s s - s e c t i o n a l   v i e w s   s h o w i n g  

m o d i f i c a t i o n s   of  the   s p r i n g   s ea t   in  the   e m b o d i m e n t  

shown  in  F i g .   1 7 .  

F i g .   22  is  a  c r o s s - s e c t i o n a l   v iew  s h o w i n g   two  s h a f t  

c o u p l i n g s ,   combined  as  a  s p a c e r - t y p e   c o u p l i n g ,   shown  in  F ig .   7 .  

F i g .   23  is  a  c r o s s - s e c t i o n a l   v iew  s h o w i n g   t w o  

s h a f t  c o u p l i n g s   c o n n e c t e d   - t o g e t h e r   w i t h   an  i n t e r m e d i a t e  

s h a f t   d i s p o s e d - t h e r e b e t w e e n .  

F i g s .   24  and  25  a r e   c r o s s - s e c t i o n a l   v i e w s   s h o w i n g  

s h a f t   c o u p l  i n g s   equ ipped   with  an  a i r   c l u t c h .   F igs .   24  a n d  

25  each  show  a  s t a t e   in  w h i c h   the  a i r  c l u t c h   i s  d i s c o n -  

n e c t e d   and  c o n n e c t e d ,   r e s e p c t i v e l y .  

F i g .   26  is  a  f r o n t   v i e w ,   p a r t i a l l y   in  c r o s s -  

s e c t i o n ,   of  a  s h a f t   c o u p l i n g   e q u i p p e d   w i t h   a  b r a k e .  

D e t a i l e d   D e s c r i p t i o n   of  the   P r e f e r r e d   E m b o d i m e n t s  

[ P r e f e r r e d   E m b o d i m e n t   No.  1 ]  

F i g s .   2  and  3  a r e   a  s i d e   and  a  f r o n t   v i e w ,   b o t h  

b e i n g   p a r t i a l l y   in  c r o s s - s e c t i o n ,   of  a  s h a f t   c o u p l i n g  

a c c o r d i n g   to  t h i s   i n v e n t i o n .   As  i l l u s t r a t e d ,   t he   s h a f t  

c o u p l i n g   e s s e n t i a l l y   c o m p r i s e s   a  h u b  4   on  the   d r i v i n g  



s h a f t   s i d e   ( h e r e i n a f t e r   c a l l e d   the   d r i v i n g   h u b ) ,   a  h u b  

9  on  the   d r i v e n   s h a f t   s i d e   ( h e r e i n a f t e r   c a l l e d   t h e  

d r i v e n   h u b ) ,   a  h o l d e r   16,  and  c o i l   s p r i n g s   2 5 .  

The  d r i v i n g   hub  4  h a s  a   f l a n g e   6  a t   one  end  o f  

the   c y l i n d r i c a l   p o r t i o n   5  t h e r e o f ,   w i t h   t h r e e   s p r i n g  

h o l e s   7  p a s s i n g   t h r o u g h   the   f l a n g e   6  in  the  d i r e c t i o n  

of   the   a x i s   t h e r e o f .   The  s p r i n g   h o l e s   7  a r e   p r e c i s i o n -  

f i n i s h e d   by  a  r e a m e r .   B e t w e e n   the   two  a d j o i n i n g   s p r i n g  

h o l e s   7,  t h e r e   is  p r o v i d e d   a  b o l t   h o l e   8  t h a t   has  a  

l a r g e r   d i a m e t e r   t h a n   t h a t   of  a  r e a m e r   b o l t   28  t h a t   i s  

i n s e r t e d   t h e r e i n ,   w i t h   a  c l e a r a n c e   e q u i v a l e n t   to  t h e  

a m o u n t   of  a l l o w a b l e   e c c e n t r i c i t y .  

The  d r i v e n   hub  9  has   a  f l a n g e   11  a t   one  end  o f  

the   c y l i n d r i c a l   p o r t i o n   10  t h e r e o f .   S p r i n g   h o l e s   1 2  

and  r e a m e r   b o l t   h o l e s   13  a r e   p r o v i d e d   in  the  f l a n g e   11 

a t   p o i n t s   c o r r e s p o n d i n g   to  t he   s p r i n g   h o l e s   7  and  b o l t  

h o l e s   8  in  the   f l a n g e   6  of  the   d r i v i n g   hub  4.  A l t h o u g h  

r e a m e r - f i n i s h e d ,   t he   s p r i n g   h o l e   12  d o e s   n o t   p i e r c e  

t h r o u g h   t h e   f l a n g e   1 1 .  

The  h o l d e r   16  is  p r o v i d e d   w i t h   an  o p e n i n g   17 

t h r o u g h   w h i c h   the   c y l i n d r i c a l   p o r t i o n  5   of  the   d r i v i n g  

hum 4   p a s s e s   and  a  r e c e s s   18  t h a t   a c c o m m o d a t e s   t h e  

f l a n g e   6  of  the   d r i v i n g   hub  4.  T h e r e   a r e   a l s o   p r o v i d e d  

c l o s e d - e n d   s p r i n g   h o l e s   19  and  r e a m e r   b o l t   h o l e s   20  a t  

p o i n t s   c o r r e s p o n d i n g   to  the   s p r i n g   h o l e s   7  and  r e a m e r  



b o l t   h o l e s   8  in  t he   d r i v i n g   hub  4.  An  O - r i n g   g r o o v e   21 

is   c u t   a r o u n d   t h e  p e r i p h e r y   of  s a i d   o p e n i n g   17.  A 

c l e a r a n c e   (a)  f o r   s h a f t   a l i g n m e n t   is  p r o v i d e d   b e t w e e n  

t he   o p e n i n g   17  and  t he   c y l i n d r i c a l   p o r t i o n   5  of  t h e  

d r i v i n g   hub  4 .  

The  c o i l   s p r i n g   25  is  made  of  a  w i r e   w i t h   a  r e c -  

t a n g u l a r   c r o s s - s e c t i o n   and  p r e c i s i o n - g r o u n d   s u r f a c e .  

The  c o i l   s p r i n g   25  is   d e s i g n e d   to  have  s u c h   a  d i a m e t e r  

t h a t   t he   s p r i n g   f i t s   l o o s e l y   in  the   s p r i n g   h o l e s   7,  12  

and  19  a t  n o   l o a d   and  t i g h t l y   when  c o m p r e s s e d .  

The  h u b s   4  and  5  a r e   d i s p o s e d   so  t h a t   the   f l a n g e s  

6  and  11  f a c e   e a c h   o t h e r ,   w i t h   the   c o i l   s p r i n g s   25  

i n s e r t e d   in  t he   s p r i n g   h o l e s   7  and  12.  The  h o l d e r   1 6  

is   f a s t e n e d   to  t h e   d r i v e n   hub  9  w i t h   the   r e a m e r   b o l t   28 

so  t h a t   the   c o i l   s p r i n g   25  is  a d m i t t e d   in  the   s p r i n g  

h o l e   19.  In  t h i s   c o n d i t i o n ,   the   c o i l   s p r i n g   25  i s  

c o m p r e s s e d .   W h e n   c o m p r s s e d ,   the   c o i l   s p r i n g   25  b e c o m e s  

s o m e w h a t   l a r g e r   in  o u t s i d e   d i a m e t e r   and  f i t s   t i g h t l y   i n  

t he   s p r i n g   h o l e s   7,  12  and  1 9 .  

T a b l e   1  s h o w s   e x a m p l e s  o f   the   o u t s i d e   d i a m e t e r   o f  

the   c o i l   s p r i n g   25  e x p a n d e d   as  a  r e s u l t   of  c o m p r e s -  

s i o n .  





Now,  how  t h e  c o i l   s p r i n g   25  f i t s   in  the  s p r i n g  

h o l e s   7,  12  and  19  w i l l   be  shown  u s i n g   c o n c r e t e   n u m e r i -  

c a l   f i g u r e s .   I f   "G"  in  T a b l e   1  is  p i c k e d   up  as  t h e  

c o i l   s p r i n g   25  and  the   s p r i n g   h o l e s   7,  12  and  19  a r e  

a l l   made  to  a  d i a m e t e r   of  5 9 . 8 5   mm +  0 . 0 3   mm/-  0  m m , a  

c l e a r a n c e   b e t w e e n   0 . 0 5   mm  and  0 . 0 8  m m   r e s u l t s   a t   n o  

l o a d   to  p e r m i t   f r e e   a d m i s s i o n   of  the   c o i l   s p r i n g .   When 

the   c o i l   s p r i n g   "G"  is  c o m p r e s s e d ,   an  i n t e r f e r e n c e   o f  

0 . 1 0   mm  to  0 . 1 3   mm  a r i s e s   to  l e a v e   no  p l a y   a t   a l l   b e -  

t w e e n   the   c o i l   s p r i n g   25  and  t he   s p r i n g   h o l e s   7,  12  a n d  

1 9 .  

A  l a r g e   e n o u g h   s p a c e   is   p r o v i d e d   i n s i d e   t h e  

h o l d e r   16  in  o r d e r   t h a t   t he   f l a n g e   6  of  the   d r i v i n g   h u b  

4  can  move  f r e e l y   when  the   s h a f t   c o u p l i n g   s e r v e s   t o  

a c c o m m o d a t e   m i s a l i g n m e n t   of  t h e   d r i v i n g   and  d r i v e n  

s h a f t s   as  t h e y   r o t a t e .   An  0 - r i n g   30  f i t t e d   in  the   O -  

r i n g   g r o o v e   21  p r e v e n t s   t he   e n t r a n c e   of  w a t e r   a n d / o r  

o t h e r   s u b s t a n c e s   i n t o   t he   h o l d e r   1 6 .  

Now  t h e   o p e r a t i o n   of  t he   s h a f t   c o u p l i n g   d e s c r i b e d  

w i l l   be  d i s c u s s e d   in  the   f o l l o w i n g .  

F i r s t ,   t h e   t h r e e   a c c o m m o d a t i n g   f u n c t i o n s   of  t h e  .  

f l e x i b l e   c o u p l i n g ,   i . e . ,   f u n c t i o n s   to  a c c o m m o d a t e  

o f f s e t   and  a n g u l a r   m i s a l i g n m e n t s   of  the   d r i v i n g   a n d  

d r i v e n   s h a f t s   and  a x i a l   d i s p l a c e m e n t   ( c l e a r a n c e )   t h e r e -  

b e t w e e n ,   w i l l   be  d e s c r i b e d .  



1.  A c c o m m o d a t i o n   of  O f f s e t   M i s a l i g n m e n t  

F i g .   4  s h o w s   how  the   o f f s e t   m i s a l i g n m e n t   b e -  

t w e e n   two  s h a f t s   is  a c c o m m o d a t e d .   When  e c c e n t r i c i t y  δ   b e t w e e n  

s h a f t s   a r i s e s ,   the  c o i l   s p r i n g   25  d e f l e c t s   a x i a l l y   as   i l l u s -  

t r a t e d   to   a c c o m o d a t e   t h e   o f f s e t   m i s a l i g n m e n t .  

The  maximum  a m o u n t   of  m i s a l i g n m e n t   o f f s e t   a l l o w a b l e   h e r e  

d e p e n d s   upon  t h e   amount  of  the   c l e a r a n c e s   a  and  b  a n d  

1 / 2   of  t h e   d i f f e r e n c e   b e t w e e n   the   o u t s i d e   d i a m e t e r   o f  

t he   r e a m e r   b o l t   28  and  the   d i a m e t e r   of  the   b o l t   h o l e   8 

in  t h e   f l a n g e   6  on  t h e   d r i v i n g   h u b  4   shown  in  F i g .   2 .  

2.  A c c o m m o d a t i o n   of  A n g u l a r   M i s a l i g n m e n t  

As  shown  in  F i g .  5 ,   a n g u l a r   m i s a l i g n m e n t   9  (angle  of  a x i s  

of  mating  s h a f t s ) ,   a d j u s t e d   by  va ry ing   the  amount  of  e c c e n t r i c i t y  δ 1   a n d  

a x i a l   l e n g t h s   l 1  a n d   l 2 .  δ 1   is   a c c o m m o d a t e d   by  t h e  

s a m e   a c t i o n   as  t h a t   d e s c r i b e d   in  I t e m   1  a b o v e ,   and  l 1  

and  l 2  b y   c o m p r e s s i v e   and  e x p a n s i v e   d e f o r m a t i o n   of  the  s p r i n g s ,  

r e s p e c t i v e l y .   The  max imum  a n g u l a r   m i s a l i g n m e n t   a l l o w -  

a b l e   is   t h a t   a t   w h i c h   l 1  o r   l2   b e c o m e s   z e r o ,   or  t h a t   a t  

w h i c h   t he   f l a n g e   6  on  t h e   d r i v i n g   hub  4  comes  in  c o n -  

t a c t   w i t h   t h e   f l a n g e   11  of  the   d r i v e n   hub  9  or  t h e  

h o l d e r   16.  G e o m e t r i c a l l y ,   of  c o u r s e ,   the   maximum  amount  o f  

a n g u l a r  m i s a l i g n m e n t   i s   l i m i t e d   by  the   a n g l e   a t   w h i c h  

s a i d   c o n t a c t   t a k e s   p l a c e   as  the  c l e a r a n c e   a  r e d u c e s   t o  

z e r o .   U s u a l l y ,   h o w e v e r ,   d e s i g n   is  such   t h a t   t he   c l e a r -  

a n c e   a  d o e s   n o t   b e c o m e   z e r o   even   a t   t he   a n g l e   a t   w h i c h   l 1  



o r   l2   b e c o m e s   z e r o . .  

3.  A c c o m m o d a t i o n   of   A x i a l   D i s p l a c e m e n t   ( C l e a r -  

a n c e )  

F i g .   6  shows   how  t he   a x i a l   d i s p l a c e m e n t  

( c l e a r a n c e )   i s   a c c o m m o d a t e d .   D i s p l a c e m e n t   e  i s   a c c o m -  

m o d a t e d   by  r e s i l i e n t l y   c o m p r e s s i n g   l1   and  e x p a n d i n g   L2  o f  

the  s p r i n g .   If  the   s h a f t   c o u p l i n g   is  i n s t a l l e d   in  the  s t a t e   i l l u s -  

t r a t e d   in  F i g .   6  a t   a s s e m b l i n g ,   h o w e v e r ,   s u c h  

e l a s t i c   c o m p r e s s i o n   and  e x p a n s i o n   do  n o t   t a k e   p l a c e .  

Wi th   l 1  a n d   l2   u n i f o r m l y   c o m p r e s s e d ,   t he   p e r i p h e r y  o f  

t h e  c o i l   s p r i n g   25  is  p r e s s e d   a g a i n s t   t h e   i n t e r n a l   s u r -  

f a c e   of  t he   s p r i n g   h o l e s   7,  12  and  19,   t h e r e b y   e s t a b -  

l i s h i n g   a  n e u t r a l   p o s i t i o n .   T h e n ,   a x i a l   v i b r a t i o n   a n d  

d i s p l a c e m e n t   of  t he   r o t a t i n g   s h a f t s   a r e   a c c o m m o d a t e d   b y  

the   c o m p r e s s i n g   and  e x p a n d i n g   a c t i o n s   m e n t i o n e d   f i r s t .  

A l t h o u g h   t h r e e   t y p e s   of  s h a f t   m i s a l i g n m e n t s   h a v e  

b e e n   d i s c u s s e d   s e p a r a t e l y ,   t h e y   u s u a l l y   a p p e a r   i n  

v a r i o u s l y   m i x e d   c o n d i t i o n s .   L i m i t e d   t h e n   by  t h e   c l e a r -  

a n c e s   a,  b ,  c   and  d,  t h e i r   p r a c t i c a l l y   a l l o w a b l e  

a m o u n t s   n a t u r a l l y  b e c o m e   s m a l l e r   t h a n   t h o s e   e s t a b l i s h e d  

f o r   e ach   i n d i v i d u a l   m i s a l i g n m e n t .  

T a b l e  2   shows   p r i n c i p a l   s p e c i f i c a t i o n s   of  t y p i c a l  

s h a f t   c o u p l i n g s   a c t u a l l y   m a n u f a c t u r e d   to  t h e   c o n s t r u c -  

t i o n   shown  in  F i g .   2 .  





T o r q u e   is  t r a n s m i t t e d   f rom  the   d r i v i n g   hub  4 

t h r o u g h   the   c o i l   s p r i n g   25  and  d r i v e n   hub  9  to  t h e  

h o l d e r   16,  w i t h   the   r e s i l i e n t   fo rce   a r i s i n g   from  t h e  

e l a s t i c   d e f o r m a t i o n   p e r p e n d i c u l a r l y   a p p l i e d   to  the  ax i s   of  t h e  

c o i l   sp r ing   25  and  the  t r a n s m i t t e d   to rque   b a l a n c e d   wi th   the  r e s i l -  

i e n t   force   a t   a l l   t imes .   T h e r e f o r e ,   i n p a c t   t o r q u e   from  e i t h e r  t h e  

d r i v i n g   or  d r i v e n   s i d e   is  a b s o r b e d   and  t o r s i o n a l   v i b r a -  

t i o n   l e v e l l e d   o f f .  

For  t he   d r i v i n g   and  d r i v e n   hubs   4  and  9,  t he   m a x -  

imum  r e s i l i e n t   t o r s i o n a l   a n g l e   is   t h a t   a t   w h i c h  

the   p e r i p h e r y   of  t he   r e a m e r   b o l t  2 8   comes   in  c o n t a c t  

w i t h   the   b o l t   h o l e   8  p r o v i d e d  i n   t he   f l a n g e   6  on  t h e  

d r i v i n g   hub  4.  Any  e x c e s s   t o r q u e   i s   t r a n s m i t t e d   f r o m  

the  d r i v i n g   hub  4  t h r o u g h   the   r e a m e r   b o l t   28  and  d r i v e n  

hub  9  to   t h e  h o l d e r   16  s i m u l t a n e o u s l y ,   b u t   in   t h i s   c a s e  

t o r q u e   i s   t r a n s m i t t e d   in  t h e   r i g i d   s t a t e .  

W h e n   t he   e m b o d i m e n t   of  F i g .   2  is  a s s e m b l e d ,  t h e  

c o i l   s p r i n g   25  is  c o m p r e s s e d .   At  r e s t ,   t he   c o i l   s p r i n g  

25  e x e r t s   no  t h r u s t   upon  e i t h e r   of  the   d r i v i n g   a n d  

d r i v e n   hubs   4  and  9.  When  v i b r a t i o n s   w i t h   a x i a l   d i s -  

p l a c e m e n t   a r i s e   d u r i n g   r o t a t i o n ,   the   c o m p r e s s e d   c o i l  



s p r i n g   25  e x e r t s  a   t h r u s t   fo rce   p r o p o r t i o n a l l y   to   t h e   a m o u n t   o f  

s a i d   d i s p l a c e m e n t ,   w h e r e b y   the   a x i a l   v i b r a t i o n s  

d e c r e a s e   r a p i d l y .  

In  d e s c r i b i n g   o t h e r   e m b o d i m e n t s ,   r e f e r e n c e   w i l l  

be  made  to  many  d r a w i n g s   in  w h i c h   p a r t s   t h a t   a r e   s u b -  

s t a n t i a l l y   t he   same  as  t h o s e   shown  in  the   d r a w i n g s   m e n -  

t i o n e d   in  the   p r e v i o u s   d e s c r i p t i o n   a r e   d e s i g n a t e d   b y  

l i k e   r e f e r e n c e   c h a r a c t e r s   and  no  e x p l a n a t i o n   w i l l   b e  

g i v e n   t h e r e t o .  

[ P r e f e r r e d   E m b o d i m e n t   N o .  2 ]  

In  t h e   e m b o d i m e n t   shown  in  F i g .   2,  the   r e a m e r  

b o l t   28  is  p a s s e d   t h r o u g h   t he   b o l t   h o l e  8   in  t h e   f l a n g e  

6  on  the   d r i v i n g   hub  4.  F i g .   7  shows   an  e m b o d i m e n t   i n  

w h i c h   no  b o l t   h o l e   is  p r o v i d e d   on  a  d r i v i n g   hub  3 1 .  

I n s t e a d ,   a  f l a n g e   34  on  a  d r i v e n   hub  33  and  a  h o l d e r   36 

a r e   made  l a r g e r   t h a n   t h o s e   of   t he   f i r s t   e m b o d i m e n t   a n d  

f a s t e n e d   t o g e t h e r   d i r e c t l y   w i t h   a  r e a m e r   b o l t   3 8 .  A l -  

t h o u g h   l a r g e r   in  o u t s i d e   d i a m e t e r ,   t h i s   s h a f t   c o u p l i n g  

p e r m i t s   f i t t i n g   more  c o i l   s p r i n g s   25  t h a n   the   f i r s t  

e m b o d i m e n t   shown  in  F i g .   2.  The  e m b o d i m e n t   shown  i n  

F i g .   7  is  a  s h a f t   c o u p l i n g   t h a t   c o n t a i n s   24  c o i l  

s p r i n g s   25.   In  the   e m b o d i m e n t   of  F i g .   2,  the   r e a m e r  

b o l t   28  and  b o l t   h o l e   8  come  in  c o n t a c t   w i t h   e a c h   o t h e r  

to  t r a n s m i t   t o r q u e   d i r e c t l y ,   r a t h e r   t h a n   by  way  of  t h e  

c o i l   s p r i n g   25,  t h e r e b y   p r o t e c t i n g   the   c o i l   s p r i n g   25  



f rom  e x c e s s   t o r q u e .   The  e m b o d i m e n t   of  F i g .   7  l a c k s  

t h i s   p r o t e c t i v e   f u n c t i o n ,   b u t   i s   d e s i g n e d   t o   have   e n o u g h  

r e s i l i e n t   t r a n s m i t t i n g   c a p a c i t y   of  t h e   c o i l   s p r i n g s .  

F i g .   8  shows  a  M o d i f i c a t i o n   of  t he   e m b o d i m e n t   i n  

F i g .   7,  w h i c h   makes   up  f o r   the  l a c k   by  p r o v i d i n g   a n  

h o u r g l a s s - s h a p e d   or  m i d d l e - r e d u c e d   p in   39  in  the   c o i l  

s p r i n g   25.  The  c o i l   s p r i n g   is  a l l o w e d   to  d e f o r m   e l a s -  

t i c a l l y   by  the   a m o u n t   of  r e d u c t i o n   in  the   m i d d l e   of  t h e  

p i n   39.  I m p o s i t i o n   of  e x c e s s   l o a d   on  the   c o i l   s p r i n g  

can  be  a l s o   p r e v e n t e d   by  r e p l a c i n g   some  of  the   c o i l  

s p r i n g s   w i t h   s t o p p e r   p i n s   t h a t   a r e   p r o v i d e d   in  the   s a m e  

m a n n e r   as  the   r e a m e r   b o l t   in  F i g .   2 .  

[ P r e f e r r e d   E m b o d i m e n t   No.  3 ]  

F i g s .   9  and  10  shown  a  t h i r d   e m b o d i m e n t   in  w h i c h  

the   e m b o d i m e n t s   in  F i g s .   2  and  3  a r e ,   so  to  s p e a k ,   c o m -  

b i n e d ,   w i t h   t he   r e a m e r   b o l t   shown  in  F i g .   2  p a s s e d  

t h r o u g h   the   o p e n i n g   a t   the   c e n t e r  o f  t h e   c o i l   s p r i n g   2 5 -  

A  d r i v i n g   hub  43  is  i d e n t i c a l   w i t h   the   one  in  F i g .   2  i n  

c o n s t r u c t i o n .   S i n c e   t h e r e   is   some  c l e a r a n c e   b e t w e e n  

the   i n s i d e   d i a m e t e r   of  t he   c o i l   s p r i n g   25  and  the  p e r i -  

p h e r y   of  t he   r e a m e r   b o l t   47,  a  d r i v e n   hub  44  and  a  

h o l d e r   45  mus t   be  f i x e d   w i t h   a  s e t   b o l t   46  w i t h   a  h e x a -  

g o n a l   h o l e ,   t a p e r   p i n   or  o t h e r   means   so  as  no t   to  r o -  

t a t e   r e l a t i v e l y   i n  t h e   d i r e c t i o n   of  c i r c u m f e r e n c e .  

As  shown  in  F i g .   10,  the   r e a m e r   b o l t   47  a l s o   m u s t  

be  h o u r g l a s s - s h a p e d   l i k e   the   one  in  F i g .   8 .  



The  c l e a r a n c e s   c  and  d  shown  in  F i g .   2  a r e   m a g -  

n i f i e d   in  F i g s .   4,  5,  6,  8  and  10  t h a t   i l l u s t r a t e   how 

the  c o i l   s p r i n g   is   i n s e t .   A c t u a l l y ,   h o w e v e r ,   i t   i s  

p r e f e r a b l e   t h a t   the   c l e a r a n c e s   c  and  d  a r e   s m a l l e r   t h a n  

the   w i d t h   o f   t he   r e c t a n g u l a r   c r o s s - s e c t i o n   of  the   w i r e  

t h a t   makes   up  t h e   c o i l   s p r i n g   25,   as  shown  in  F i g .   1 1 .  

To  p e r m i t   t h e   c o i l   s p r i n g   25  to  d e f o r m   f r e e l y ,   t h e  

s p r i n g   h o l e   50  in  t he   d r i v i n g   hub  49  mus t   be  f l a r e d   t o -  

ward  b o t h   e n d s .   W i t h   the   t h i c k n e s s   f  of  t he   w i r e   t h a t  

makes   up  t he   c o i l   s p r i n g   25  l a r g e r   t h a n   the   c l e a r a n c e s  

c  and  d,  t he   c o i l   s p r i n g   25  t r a n s m i t s   e x c e s s   t o r q u e  

w i t h   s h e a r i n g   f o r c e ,   t h e r e b y   r e d u c i n g   t he   p o s s i b i l i t y  

of  f r a c t u r e   o f   t he   c o i l   s p r i n g   to  a  m i n i m u m .   T h i s   e l i -  

m i n a t e s   t he   n e e d   of   p r o t e c t i n g   t he   c o i l   s p r i n g   25  b y  

i n s e r t i n g   a  p i n   or  r e a m e r   b o l t   t h e r e t h r o u g h .  

[ P r e f e r r e d   E m b o d i m e n t   No.  4 ]  

The  s h a f t   c o u p l i n g s   so  f a r   d e s c r i b e d   a l l   h a v e   a  

h o l d e r   t h a t   p r e v e n t s   the   t h r u s t   d e v e l o p e d   by  t he   c o m -  

p r e s s i o n   of  t h e   c o i l   s p r i n g   f rom  w o r k i n g   on  e i t h e r   o f  

the   d r i v i n g   and   d r i v e n   h u b s .   A  s h a f t   c o u p l i n g   shown  i n  

F i g .   12  is  s u i t e d   f o r   a p p l i c a t i o n s   w h e r e   a  s m a l l   a m o u n t  

of  t h r u s t   is   a l l o w a b l e .   The  hubs   52  on  the   d r i v i n g   a n d  

d r i v e n   s i d e s   a r e   i d e n t i c a l   in  s h a p e .   A  s e a l i n g   O - r i n g  

53  is  i n s e r t e d   b e t w e e n   the  two  hubs   52.  The  c o i l  

s p r i n g   25  is   c o m p r e s s e d   by  a  c l a m p i n g   b o l t   55  t h r o u g h   a  



k e e p   p l a t e   54,  w i t h o u t   u s i n g   a  r e a m e r   b o l t .   T h i s   i s  

the   mos t   c o m p a c t   a n d  l o w e s t - p r i c e d   s h a f t   c o u p l i n g ,   c o m -  

p a r e d   w i t h   t h o s e   shown  i n  F i g s .   2  t h r o u g h   1 1 .  

F i g .   13  shows   a  m o d i f i c a t i o n  i n   w h i c h   the   c l a m p -  

ing  b o l t   55  in  F i g .   12  is  r e p l a c e d   w i t h   a  r e a m e r   b o l t  

56,   w h i c h   r e d u c e s   t h r u s t   to  some  e x t e n t   a t   a  p a r t i a l  

s a c r i f i c e   of  the   s t a b i l i t y   w i t h   wh ich   the   c o i l   s p r i n g  

25  is  c o m p r e s s e d .  

[ P r e f e r r e d   E m b o d i m e n t   No.  5] 

F i g .   14  shows  a  f i f t h   e m b o d i m e n t   of   t h i s   i n v e n -  

t i o n .  

W h i l e   the  h o l d e r s   16,  36  and  45  of  t h e   t h r e e  e m -  

b o d i m e n t s   shown  in  F i g s .   2 ,   7  and  9  were   f o r m e d   in  o n e  

p i e c e ,   a  h o l d e r   60  of   t h i s  e m b o d i m e n t   c o n s i s t s   of  t w o  

p a r t s .   N a m e l y ,   the   h o l d e r   60  is  c o m p o s e d   of  a  h o l d e r  

p r o p e r   61  a n d  a n   a n n u l a r   c o v e r   62  w h i c h   a r e   f a s t e n e d  

t o g e t h e r   w i t h   a  b o l t   63.   L i k e   the   b o l t   28  and  p in   39 

in  t he   p r e c e d i n g  e m b o d i m e n t ,   t he   b o l t   63  a l s o   s e r v e s  t o  ;  

e n s u r e   t h a t  n o   e x c e s s   l o a d   i s   i m p o s e d   on  the   c o i l  

s p r i n g   2 5 .  

The  h o l d e r   60  is  f a s t e n e d   w i t h   a  b o l t   64  to  t h e  

f l a n g e   10  of  the   d r i v e n   hub  9.  Wi th   t h i s   e m b o d i m e n t ,  

t he   h u b s . 4   and  9  c a n   be  c o u p l e d   t o g e t h e r   a f t e r   the   c o i l  

s p r i n g   25  and  h o l d e r   60  have   been   a t t a c h e d   to  t h e  

d r i v i n g   hub  4 .  



[ P r e f e r r e d   E m b o d i m e n t   N o .  6 ]  

F i g .   15  shows   a  s i x t h   e m b o d i m e n t   of   t h i s   i n v e n -  

t i o n .  

The  h o l d e r   67  is  made  up  of  a  c y l i n d r i c a l   h o l d e r  

p r o p e r   68  and  a  c o v e r   73 .   The  h o l d e r   p r o p e r   68  is  p r o -  

v i d e d   w i t h   a  r e a m e r - f i n i s h e d   s p r i n g   h o l e   69  t h a t   c o r -  

r e s p o n d s   to  the   s p r i n g   h o l e   7  in  the   f l a n g e   6  of  s a i d  

d r i v i n g   hub  4  and  a  f a s t e n i n g   b o l t   h o l e   70  t h a t   i s  

d r i l l e d   c o a x i a l l y   w i t h   the   s p r i n g   h o l e  6 9 .   An  a n n u l a r  

p o r t i o n   71  p r o j e c t s   a x i a l l y   f rom  one  end  of  the   h o l d e r  

p r o p e r   6 8 .  

A  r e a m e r - f i n i s h e d   s p r i n g   h o l e   73 ,   w h i c h   c o r r e s -  

p o n d s   to  s a i d   s p r i n g   h o l e s   7  and  69,   is  p r o v i d e d   in  t h e  

c o v e r   7 3 .  

The  h o l d e r   p r o p e r   68  is  f a s t e n e d   w i t h   a  b o l t   76  

to  t h e   f l a n g e   11  of  the   d r i v e n   hub  9.  The  c o i l   s p r i n g  

25  is  p a s s e d   t h r o u g h   the   s p r i n g   h o l e   7  in  t h e   f l a n g e   6 ,  

w i t h   one  end  t h e r e o f   i n s e r t e d   in  t he   s p r i n g   h o l e   69  i n  

t he   h o l d e r   p r o p e r   68 .   Wi th   t he   c o v e r   72  f i t t e d   to  t h e  

a n n u l a r   p o r t i o n   71  of  t he   h o l d e r   p r o p e r   68  so  t h a t   t h e  

o t h e r   end  of   t he   c o i l   s p r i n g   25  e n t e r s   t h e   s p r i n g   h o l e  

73  t h e r e i n ,   t he   c o v e r   72  is  p r e s s e d   t o w a r d   the   h o l d e r  

p r o p e r   68 .   C o n s e q u e n t l y ,   t h e   c o i l   s p r i n g   25  is  c o m -  

p r e s s e d ,   w i t h   a  s l i g h t   i n c r e a s e   in  o u t s i d e   d i a m e t e r ,  

and  t h e r e f o r e   t i g h t l y   f i t t e d   in  t he   s p r i n g   h o l e s   7.,  69 



a n d   73.   The  c o v e r   72  is  a l s o   t i g h t l y   f i t t e d   to  t h e  

a n n u l a r   p o r t i o n   71  of  the   h o l d e r   p r o p e r   6 8 .  

D u r i n g   the   a s s e m b l i n g   p r o c e s s   j u s t   d e s c r i b e d ,   a n  

e l a s t i c   f o r c e   a r i s i n g   from  the  c o m p r e s s i o n   of  the  c o i l  

s p r i n g   25  w o r k s   to  s e p a r a t e   the   h o l d e r   p r o p e r   68  a n d  

the   c o v e r   72  f rom  e a c h   o t h e r .   T h e r e f o r e ,   a  f r i c t i o n  

r e s u l t i n g   f rom  the   t i g h t   f i t t i n g   of  the   h o l d e r   p r o p e r  

68  and  c o v e r   72  mus t   be  much  g r e a t e r   t h a n   the   s e p a r a t -  

ing  f o r c e   e x e r t e d   by  the   c o i l   s p r i n g   25.   G r e a t e r  s a f e -  

ty   can  be  i n s u r e d   by  w e l d i n g   the  h o l d e r   p r o p e r   68  a n d  

c o v e r   7 2   t o g e t h e r .  

-  The  d r i v i n g   hub  4,  s p r i n g   h o l d e r   67  and  c o i l  

s p r i n g   25  a r e   i n t e g r a l l y   pu t   t o g e t h e r   to  form  a  d r i v i n g  

s i d e   a s s e m b l y .   In  f i t t i n g   the   s h a f t   c o u p l i n g   to  t h e  

t r a n s m i s s i o n   s y s t e m ,   the  d r i v i n g   s i d e   a s s e m b l y   and  t h e  

d r i v e n   hub  9  a r e   p r o p e r l y   a l i g n e d ,   and  the   f l a n g e   11  o n  

the   d r i v e n   hub  9  and  the   h o l d e r   67  a r e   f a s t e n e d   t o g e t h -  

er  w i t h   a  b o l t   7 6 .  

F i g .   16  shows  a  m o d i f i c a t i o n   of  t he   e m b o d i m e n t  

shown  in  F i g .   1 5 -  

As  may  be  s e e n ,   a  p in   78  is  i n t e r p o s e d   b e t w e e n  

c o i l   s p r i n g s   25,  w i t h   b o t h   ends   of  the   p i n   78  s u p p o r t e d  

by  the   h o l d e r   p r o p e r   68  and  t he   c o v e r   72 .   In  t h e  

f l a n g e   6  of  the   d r i v i n g   hub  4,  t h e r e   is  p r o v i d e d   a  p i n  

h o l e   39  in  w h i c h   the   p in   78  f i t s   w i t h   a  r a d i a l   c l e a r -  



a n c e   e q u i v a l e n t   to  the   maximum  a m o u n t   of  d e f l e c t i o n   t h e  

c o i l   s p r i n g   u n d e r g o e s .   The  h o l d e r   67  is  f a s t e n e d   t o  

the   f l a n g e   11  of  the   d r i v e n   hub  9  w i t h   a  p in   8 0 .  

As  in  t he   p r e c e d i n g   e m b o d i m e n t ,   the  p in   78  s e r v e s  

to  p r e v e n t   t h e  a p p l i c a t i c n   of  e x c e s s   l o a d   on  the  c o i l  

s p r i n g   2 5 .  

[ P r e f e r r e d   E m b o d i m e n t   N o .  7 ]  

As  i l l u s t r a t e d   in  F i g .   17,  a  s h a l l o w   h o l e   8 4 ,  

r a t h e r   t h a n   t h e   s p r i n g   h o l e   d r i l l e d   in  the   p r e c e d i n g  

e m b o d i m e n t ,   is   p r o v i d e d   in  t he   h o l d e r   83  of  a  s e v e n t h  

e m b o d i m e n t .   One  end  o f   t he   c o i l   s p r i n g   25  f o r m s   a  

f r u s t u m   of   c i r c u l a r   cone   26  t h a t   f i t s   in  t h e   s h a l l o w  

h o l e   8 4 .  

As  shown  in  F i g .   18,  t h e   c o i l   s p r i n g   is  t i g h t l y  

f i t t e d   o n l y  t o   t h e   d r i v i n g   and  d r i v e n   h u b s .   U n l i k e   t h e  

one  shown  in  F i g .   4,  t he   c o i l   s p r i n g   of  t h i s   e m b o d i m e n t  

is   n o t   t i g h t l y   f i t t e d   to  t h e   h o l d e r ,   b u t   i t s  e n d   i s   a l -  

lowed  to  move  f r e e l y   w i t h   r e s p e c t   to  t he   h o l d e r .   T h i s  

p e r m i t s   a c c o m m o d a t i n g   a  v e r y   wide   r a n g e   of   a n g u l a r   m i s -  

a l i g n m e n t   w i t h   e a s e .  

F i g .   19  is  a  mode l   i l l u s t r a t i o n   t h a t   shows  h o w  

a n g u l a r   m i s a l i g n m e n t   can   be  a c c o m m o d a t e d .   The  a n g u l a r  

m i s a l i g n m e n t   o v e r   an  a n g l e   @  r e s u l t s   f rom  the   a x i a l  

b e n d i n g   of  the   c o i l   s p r i n g   as  shown  in  F i g .   18.  T h i s  

a n g u l a r   m i s a l i g n m e n t   is  a c c o m m o d a t e d   by  c h a n g e s   in  t h e  



c l e a r a n c e   l 1   b e t w e e n   the   f l a n g e   6  of  the   d r i v i n g   hub  4 

and  the   h o l d e r   83  and  the   c l e a r a n c e  l 2   b e t w e e n   s a i d  

f l a n g e   6  and  the   f l a n g e   11  of  the   d r i v e n   hub  9  shown  i n  

F i g .   19.  The  c l e a r a n c e s . l 1   a n d  l 2   a re   a d j u s t e d   by  e x -  

p a n s i v e   and  c o m p r e s s i v e   d e f o r m a t i o n s ,   r e s p e c t i v e l y .  

The  maximum  a l l o w a b l e   a n g u l a r   m i s a l i g n m e n t   o c c u r s  

a t   an  a n g l e   a t   w h i c h  l 1   o r  l 2   b e c o m e s   z e r o ,   t h a t   i s ,  

when  the   f l a n g e   6  o f  t h e   d r i v i n g   hub  4  comes   in  c o n t a c t  

w i t h   the   f l a n g e   11  of  t h e   d r i v e n   hub  9  or  the   h o l d e r  

8 3 .  

G e o m e t r i c a l l y ,   of  c o u r s e ,   t he   a m o u n t   of  a n g u l a r  

m i s a l i g n m e n t   is  l i m i t e d   by  the   a n g l e   a t   w h i c h   t h e  

c l e a r a n c e   a  b e c o m e s   z e r o   as  a  r e s u l t   of  c o n t a c t .   P r a c -  

t i c a l l y ,   h o w e v e r ,   d e s i g n   is   s u c h   t h a t   t he   c l e a r a n c e   a  

d o e s   no t   become   z e r o   even   a t   the   a n g l e   a t   w h i c h  l 1   or  t 2  

b e c o m e s   z e r o .  

A l s o ,   d e s i g n   is  made  so  t h a t   the   r e a m e r  b o l t   28  

d o e s   no t   come  in  c o n t a c t   w i t h   t he   r e a m e r   b o l t   h o l e   8 

p r o v i d e d   in  t he   f l a n g e   6  of  t he   d r i v i n g   hub  4  even   a t  

the   a n g l e   a t   w h i c h   m a x i m u m  a l l o w a b l e   a n g u l a r   m i s a l i g n -  

ment   o c c u r s .  

T a b l e   3  l i s t s   t y p i c a l   e x a m p l e s   of  a c t u a l   s h a f t  

c o u p l i n g s   o f  t h e   t y p e   shown  in  F i g .   1 7 .  





In  the   e m b o d i m e n t   shown  in  F i g .   17,  b o t h   end  s u r -  

f a c e s   of  t he   c o i l   s p r i n g   25  a re   in  c l o s e   c o n t a c t   w i t h  

the   b o t t o m   s u r f a c e s   of  the  s p r i n g   h o l e   12  in  t he   f l a n g e  

9  of  the   d r i v e n   hub  and  the  h o l e   84  in  the   h o l d e r   8 3 .  

The  c l o s e   c o n t a c t   of  the   end  s u r f a c e   s o m e w h a t   r e s t r i c t s  

the   d i s p l a c e m e n t   and  d e f o r m a t i o n   of  t he   l e f t - h a n d   e n d  

of  the   c o i l   s p r i n g   25  t h a t   o c c u r s   when  a n g u l a r   m i s -  

a l i g n m e n t   is  a d j u s t e d .   To  p e r m i t   s m o o t h e r   d i s p l a c e -  

ment   and  d e f o r m a t i o n ,   t he   l e f t - h a n d   end  of  t he   c o i l  

s p r i n g   shown  in  F i g .   17  is  f o r m e d   i n t o   a  f r u s t u m   o f  

c i r c u l a r   cone  26  as  m e n t i o n e d   p r e v i o u s l y .   To  f a c i l i -  

t a t e   t he   d i s p l a c e m e n t  a n d   d e f o r m a t i o n ,   an  e m b o d i m e n t  

shown  in  F i g .   20  has   a  b a l l   86  i n t e r p o s e d   b e t w e e n   t h e  

b o t t o m   of  the   h o l e   84  in  the   h o l d e r   83  and  t h e   end  o f  

the   c o i l   s p r i n g   2 5 .  

An  e m b o d i m e n t   shown  in  F i g .   21  has   a  s p r i n g   s e a t  

88  h a v i n g   a  c o n i c a l   h o l e   89  on  the   l e f t   s i d e   of  t h e  

c o i l   s p r i n g   25,   w i t h   a  b a l l   86  i n t e r p o s e d   b e t w e e n   s a i d  

s e a t   88  and  t he   b o t t o m   of  the   h o l e   84.   W h i l e   t h e   e m -  

b o d i m e n t   shown  in  F i g .   20  is  n o t   f r e e   f rom  the   r i s k   o f  

the   b a l l   86  t h r u s t i n g   i n t o   t he   c o i l   s p r i n g   u n d e r   t h e  

i n f l u e n c e   of  t he   c o m p r e s s i v e   f o r c e   e x e r t e d   t h e r e b y ,  

p r o v i s i o n   of  t he   s p r i n g   s e a t   88  in  F i g .   21  n o t   o n l y  

e l i m i n a t e s   t h a t   r i s k   but   a l s o   f a c i l i t a t e s   r e m o v i n g   t h e  

b a l l   86  when  the   a s s e m b l y   is  t a k e n   a p a r t .  



[ P r e f e r r e d   E m b o d i m e n t   N o .  8 ]  

F i g .   22  shows  a  s p a c e r - t y p e   s h a f t   c o u p l i n g   f o r  

use  w i t h   l a r g e   p u m p s ,   c o m p r e s s o r s   and  so  on ,   w h i c h   c o m -  

p r i s e s   a  s p a c e r   91  c o n s i s t i n g   of  two  d r i v e n - s i d e  

f l a n g e s   33  shown  in  F i g .   7  t h a t   a r e   p u t   t o g e t h e r  b a c k  

to  b a c k .  

[ P r e f e r r e d   E m b o d i m e n t   N o .  9 ]  

F i g .   23  shows  an  e x a m p l e   of  i n t e r m e d i a t e - s h a f t  

t ype   s h a f t   c o u p l i n g s .   As  i l l u s t r a t e d ,   two  i n t e r m e d i a t e  

hubs   31,  w h i c h   a r e   s i m i l a r   in  c o n s t r u c t i o n   to  t h e  

d r i v i n g   hub  in  F i g .   7,  a r e   c o u p l e d   t o g e t h e r - w i t h   a  i n -  

t e r m e d i a t e   s h a f t   93  p l a c e d   t h e r e b e t w e e n .   To  t he   i n t e r -  

m e d i a t e   hubs   31  a r e   c o u p l e d   a  d r i v i n g   hub  33 ,   a  d r i v e n  

hub  33a  of  t he   same  c o n s t r u c t i o n ,   and  a  h o l d e r   95  r e -  

s e m b l i n g   t he   one  shown  in  F i g .   17  by  way  of  a  c o i l  

s p r i n g   25.   The  hubs   33  and  33a  and  h o l d e r   95  a r e  

c o u p l e d   t o g e t h e r   w i t h   a  r e a m e r   b o l t   38.  A  s p r i n g   s e a t  

97  has   a  s p h e r i c a l   s u r f a c e   98 ,   in  p l a c e   of  t h e   b a l l   86  

d e s c r i b e d   p r e v i o u s l y .  

The  i n t e r m e d i a t e   hub  31  of  t h i s   e m b o d i m e n t   has   n o  

b o l t  h o l e .   I n s t e a d ,   t he   f l a n g e s   of  t he   d r i v i n g   a n d  

d r i v e n   hubs   33  and  33a  and  t h e   h o l d e r   95  a re   a l l   m a d e  

l a r g e r   and  f a s t e n d   t o g e t h e r   d i r e c t l y   w i t h   t he   r e a m e r  

b o l t   38.   A l t h o u g h   the   o u t s i d e   d i a m e t e r   is   l a r g e r   t h a n  

t h a t   of  t h e   e m b o d i m e n t   shown  in  F i g .   17 ,   t h i s   e m b o d i -  



ment   p e r m i t s   i n s e r t t i n g   a  l a r g e r   number   of  c o i l   s p r i n g s .  

The  e m b o d i m e n t   shown  in  F i g .   23  c o n t a i n s   24  c o i l  

s p r i n g s   2 5 .  

The  e m b o d i m e n t   i l l u s t r a t e d   f u n c t i o n s   e x c e l l e n t l y  

as  a  f l o a t i n g - s h a f t   c o u p l i n g ,   w i t h   the   r a d i a l   v i b r a -  

t i o n s   of  t he   i n t e r m e d i a t e   s h a f t   93  being  minimized  by  t h e  

e f f e c t   of  the   p l a y - f r e e   c o i l   s p r i n g   25  and  the   a x i a l  

v i b r a t i o n s   d e c r e a s i n g  r a p i d l y   by  the   t h r u s t   f o r c e   r e -  

s u l t i n g   f rom  the   c o m p r e s s i o n   of  the   c o i l   s p r i n g   2 5 .  

F i g s .   24  and  25  show  s t i l l   a n o t h e r   e m b o d i m e n t   o f  

t h i s   i n v e n t i o n .   A  d r i v i n g   h u b  4   and  h o l d e r   101  a r e  

v i r t u a l l y   i d e n t i c a l   to  t h o s e   shown  in  F i g .   16.   T h e .  

d i f f e r e n c e   l i e s   in  the   use  of  an  a i r   c l u t c h   of  t h e  

known  t y p e   t h a t   is  c o u p l e d   in  p l a c e   of  a  d r i v e n   h u b .  

As  shown  in  F i g s .   24  and  25,  a  c o v e r   105  i s  

f a s t e n e d   t o  a   h o l d e r   p r o p e r   102  w i t h   a  s p r i n g   1 0 6 .  

The  a i r   c l u t c h   108  a t t a c h e s   a  c y l i n d r i c a l   m e t a l  

h o l d e r   111  to  t he   f l a n g e   110  of  a  hub  109.   A  r u b b e r  

t i r e   112  is  a t t a c h e d   to  t he   i n t e r n a l   s u r f a c e   of  t h e  

m e t a l   h o l d e r   111,   w i t h   a  l i n i n g   113  f a s t e n e d   to  t h e  

i n t e r n a l   s u r f a c e   of  the   t i r e   112 .   A  c o m p r e s s e d - a i r  

s o u r c e   ( n o t   shown)  is  c o n n e c t e d   to  the   t i r e   1 1 2 .  

F i g .   24  shows  a  c o n d i t i o n   in  w h i c h   t h e   p r e s s u r e  

in  t he   t i r e   112  is  a t m o s p h e r i c ,   w i t h   the   c l u t c h   1 0 8  



d i s c o n n e c t e d .   In  t h i s   s t a t e ,   t he   t i r e   112  is   d e f l a t e d  

and  the   l i n i n g   1 0 8  i s   away  f rom  the   e x t e r n a l   s u r f a c e   o f  

the   h o l d e r   101 .   A c c o r d i n g l y ,   t o r q u e   is  n o t   t r a n s m i t t e d  

f rom  a  d r i v i n g   s h a f t   115  to  a  d r i v e n   s h a f t   116 .   F i g .  

25  shows  a  c o n d i t i o n   in  w h i c h   t h e   c l u t c h   108  is  c o n -  

n e c t e d   and  t h e   t i r e   112  is  p r e s s u r i z e d   ( u s u a l l y   to  b e -  

t w e e n   5  k g / c m 2   and  8  k g / c m 2 )   by  c o m p r e s s e d   a i r .   I n  

t h i s   s t a t e ,   t h e   i n t e r n a l   s u r f a c e   of  t he   t i r e   112  p r o -  

j e c t s   i n w a r d ,   w i t h   t he   l i n i n g   113  p r e s s e d   a g a i n s t   t h e  

e x t e r n a l   s u r f a c e   of  t h e   h o l d e r   101  to  r o t a t e , i n t e g r a l -  

l y .   As  a  c o n s e q u e n c e ,   t o r q u e   is   t r a n s m i t t e d   f rom  t h e  

d r i v i n g   s h a f t   115  to  t h e  d r i v e n   s h a f t  1 1 6   v i a   t h e   h u b  

4,  c o i l   s p r i n g   25,   h o l d e r   101  a n d - c l u t c h   1 0 8 .  

[ P r e f e r r e d   E m b o d i m e n t   No.  1 1 ]  

F i g .   26  shows   an  e m b o d i m e n t   w h i c h   c o m p r i s e s   t h e  

s h a f t   c o u p l i n g   shown  in  F i g s .   24  and  25  c o u p l e d   to  a  

b r a k e .  

A  b r a k e   118  has   a  b r a k e   s h o e   121  w h i c h   is  a d a p t e d  

t o  b e   c l o s e d   by  t he   f o r c e   of  a  c o i l   s p r i n g   119  a n d  

o p e n e d   by  t h e   o u t p u t   o f   a  h y d r a u l i c   c y l i n d e r   120  a n d  

p l a c e d   n e a r   t he   p e r i p h e r y   of  t he   h o l d e r   101 .   When  t h e  

h y d r a u l i c   c y l i n d e r   120  is  in  a c t i o n ,   t h e   b r a k e   s h o e   1 2 1  

is  d e t a c h e d   f rom  t he   p e r i p h e r y   of  t he   h o l d e r   101  a n d ,  

t h e r e f o r e ,   t h e   b r a k e   is  no t   w o r k i n g .   When  the   h y d r a u -  

l i c   c y l i n d e r   120  is  b r o u g h t   o u t   of  a c t i o n ,   t he   s p r i n g  

f o r c e s   t h e   b r a k e   shoe   121  a g a i n s t   t he   h o l d e r   101  t o  

p r o d u c e   a  b r a k i n g   a c t i o n .  



(1)  A  s h a f t   c o u p l i n g   w h i c h   c o m p r i s e s   a  f i r s t   a n d  

a  s e c o n d   hub  e a c h   of  w h i c h   has   a  f l a n g e   t h a t   is  f o r m e d  

at   one  end  of  t he   c y l i n d r i c a l   p o r t i o n   t h e r e o f   and  p r o -  

v i d e d   w i t h   a  p l u r a l i t y   of  s p r i n g   h o l e s   o v e r   t he   c i r c u m -  

f e r e n c e   t h e r e o f   and  is   c o n n e c t e d   to  a  t r a n s m i s s i o n  

s h a f t ,   and  a  p l u r a l i t y   of  c o i l   s p r i n g s   f i t t e d   in  s a i d  

s p r i n g   h o l e s ,   t he   f i r s t   and  s e c o n d   hubs   b e i n g   d i s p o s e d  

so  t h a t   t he   f l a n g e s   t h e r e o f   f a c e   each   o t h e r   w i t h   a x i a l  

c l e a r a n c e   t h e r e b e t w e e n ,   and  t h e   c o i l   s p r i n g s   b e i n g   s e t  

ove r   the   two  f l a n g e s   and  t i g h t l y   f i t   in  s a i d   s p r i n g  

h o l e s   in  a  c o m p r e s s e d   s t a t e .  

(2)  A - s h a f t   c o u p l i n g   a c c o r d i n g   to  c l a i m   1,  w h i c h  

c o m p r i s e s   a  h o l d i n g   member   t h a t   a l l o w s   the   c y l i n d r i c a l  

p o r t i o n   of  t h e - f i r s t   hub  to  p a s s   t h r o u g h ,   a c c o m o d a t e s  

the   f l a n g e   of  t he   f i r s t   hub  w i t h   r a d i a l   c l e a r a n c e ,   a n d  

is  f a s t e n e d   to  t he   f l a n g e   of  the   s e c o n d   h u b ,   t he   h o l d -  

ing  member  h a v i n g   a  p l u r a l i t y   of  s p r i n g   h o l e s   o v e r   t h e  

c i r c u m f e r e n c e   t h e r e o f ,   in  w h i c h   the  c o i l   s p r i n g s   a r e  

f i t t e d   in  t he   s p r i n g   h o l e s   in  the   f l a n g e   of  t he   s e c o n d  

hub  a t   one  end  and  in  t he   s p r i n g   h o l e s   in  t he   h o l d i n g  

member  a t   t h e   o t h e r   and  c o m p r e s s e d   b e t w e e n   the   f l a n g e  



of  the   s e c o n d   hub  and  t h e   h o l d i n g   m e m b e r .  

(3)  A  s h a f t   c o u p l i n g   a c c o r d i n g   to  c l a i m   2,  i n  

w h i c h   one  end  of  t h e   c o i l   s p r i n g   is  f o r m e d   i n t o   a  

f r u s t u m   of  c i r c u l a r   c o n e   t h a t   f i t s   in  t h e  s p r i n g   h o l e s  

in  t he   h o l d i n g   member   in  c o n t a c t   w i t h   t he   b o t t o m   t h e r e -  

of  and  w i t h   r a d i a l   c l e a r a n c e .  

(4)  A  s h a f t   c o u p l i n g   a c c o r d i n g   to  c l a i m   2,  i n  

w h i c h   one  end  of  t h e   c o i l   s p r i n g   f i t s   in  t h e   s p r i n g  

h o l e   in  t h e   h o l d i n g   m e m b e r ,   and  a  b a l l   i s   i n t e r p o s e d  

b e t w e e n   s a i d   end  of   t h e   c o i l   s p r i n g   and  t he   b o t t o m  o f  

s a i d   s p r i n g   h o l e   in  t h e   h o l d i n g   m e m b e r .  

(5)  A - s h a f t   c o u p l i n g   accord ing   to  any  of  c la ims  1  to  4,  w h i c h  

c o m p r i s e s   a  f i r s t   and  a  s e c o n d   a n n u l a r   k e e p   p l a t e  

t h r o u g h   w h i c h   t h e   c y l i n d r i c a l   p o r t i o n   of  t h e   f i r s t   a n d  

s e c o n d   hubs   p a s s e s ,   t h e   c o i l   s p r i n g s   b e i n g   c o m p r e s s e d  

b e t w e e n   s a i d   f i r s t   and  s e c o n d   keep   p l a t e s .  

(6)  A  s h a f t   c o u p l i n g   accord ing   to  any  of  c la ims  2  to  5,  w h i c h  

c o m p r i s e s  a   b o l t   or  p i n   t h a t   p a s s e s   t h r o u g h   a  h o l e   p r o -  

v i d e d   in  t he   f l a n g e   of   s a i d   f i r s t   h u b , w i t h   r a d i a l  

c l e a r a n c e ,   b o t h   e n d s   of   t h e   b o l t   or  p i n   b e i n g   s u p p o r t e d  

by  the   f l a n g e   of  t h e   s e c o n d   hub  and  t he   h o l d i n g   m e m b e r ,  

and  the   b o l t   or  p i n   b e i n g   a d a p t e d   to  r e s t r i c t   t he   r e -  

l a t i v e   c i r c u m f e r e n t i a l   d i s p l a c e m e n t   produced  between  the  two  f l a n g e s .  

(7)  A  s h a f t   c o u p l i n g   according  to  any  of _claims  2  t o  5 ,   w h i c h  

c o m p r i s e s   a  b o l t   or  p i n   t h a t   p a s s e s   t h r o u g h   s a i d   c o i l  



s p r i n g ,   b o t h   ends   of  the   b o l t   or  p in   b e i n g   s u p p o r t e d   b y  

the   f l a n g e   of  t he   s e c o n d   hub  and  the   h o l d i n g   m e m b e r ,  

t he   d i a m e t e r   of  the   b o l t   or  p in   b e i n g   s m a l l e r   at   t h e  

c e n t e r   t h a n   a t   b o t h   ends   t h e r e o f ,   and  t he   b o l t   or  p i n  

b e i n g   a d a p t e d   to  r e s t r i c t   t he   r e l a t i v e   c i r c u m f e r e n t i a l  

d i s p l a c e m e n t   produced  between  the  two  f l a n g e s .  

(8)  A  s h a f t   c o u p l i n g   w h i c h   c o m p r i s e s   a  f i r s t   h u b  

w h i c h   has   a  f l a n g e   on  a  c y l i n d r i c a l   p o r t i o n   t h e r e o f ,  

the   f l a n g e   h a v i n g   a  p l u r a l i t y   of  s p r i n g   h o l e s   p r o v i d e d  

o v e r   the   c i r c u m f e r e n c e   t h e r e o f ,   a  s e c o n d   hub  w h i c h   h a s  

a  f l a n g e   a t   one  end  of  a  c y l i n d r i c a l   p o r t i o n   t h e r e o f ,   a  

h o l d i n g   member  t h a t   a l l o w s   the   c y l i n d r i c a l   p o r t i o n   o f  

the   f i r s t   hub  to  p a s s   t h r o u g h ,   a c c o m m o d a t e s   the   f l a n g e  

o f   the   f i r s t   hub  w i t h   r a d i a l   c l e a r a n c e ,   t he   h o l d i n g  

member  c o m p r i s i n g   a  c y l i n d r i c a l   h o l d e r   p r o p e r   t h a t   h a s  

an  a n n u l a r   s u p p o r t   a t   one  end  t h e r e o f   and  an  a n n u l a r  

c o v e r   a t t a c h e d   to  t he   o t h e r   end  of  the   h o l d e r   p r o p e r  

and  the   s u p p o r t   and  c o v e r   h a v i n g   a  p l u r a l i t y   of  s p r i n g  

h o l e s   p r o v i d e d   o v e r   t he   c i r c u m b e r e n c e   t h e r e o f ,   and  c o i l  

s p r i n g s   w h i c h   p a s s   t h r o u g h   the   s p r i n g   h o l e s   in  t h e  

f l a n g e   of  the   f i r s t   hub  w i t h   b o t h   ends   t h e r e o f   f i t t e d  

in  the   s p r i n g   h o l e s   in  the   s u p p o r t   and  c o v e r   of  t h e  

h o l d i n g   m e m b e r ,   the   c o i l   s p r i n g s   b e i n g   c o m p r e s s e d   b e -  

tween   the  s u p p o r t   and  c o v e r   and  t i g h t l y   f i t t e d   in  t h e  

s p r i n g   b o l e s .  



(9)  A  s h a f t   c o u p l i n g   w h i c h   c o m p r i s e s   a  f i r s t   h u b  

wh ich   has   a  f l a n g e   a t   e a c h   end  of  a  c y l i n d r i c a l   p o r t i o n  

t h e r e o f ,   t h e   f l a n g e   b e i n g   p r o v i d e d   w i t h   a  p l u r a l i t y   o f  

s p r i n g   h o l e s   o v e r   t h e   c i r c u m f e r e n c e   t h e r e o f ,   two  s e c o n d  

hubs   e a c h   of  w h i c h   has   a  f l a n g e   a t   one  end  of  a  c y l i n -  

d r i c a l   p o r t i o n   t h e r e o f ,   t h e   f l a n g e   b e i n g   p r o v i d e d   w i t h  

a  p l u r a l i t y   of  s p r i n g   h o l e s   o v e r   t h e   c i r c u m f e r e n c e  

t h e r e o f   and  t h e   s e c o n d   hubs   b e i n g   d i s p o s e d   o p p o s i t e   t h e  

f l a n g e s   of  t he   f i r s t   hub  w i t h   a x i a l   c l e a r a n c e   t h e r e b e -  

t w e e n ,   and  c o i l   s p r i n g s   t h a t   a r e   s e t   o v e r   t h e   f l a n g e s  

of   s a i d   f i r s t   and  s e c o n d   h u b s   and  t i g h t l y   f i t t e d   in  t h e  

s p r i n g   h o l e s   in  a  c o m p r e s s e d  s t a t e -  

( 1 0 )  A   s h a f t   c o u p l i n g   w h i c h   c o m p r i s e s   two  e a c h  

f i r s t   and  s e c o n d   h u b s   w h i c h   have   a  f l a n g e   a t   one  end  o f  

a  c y l i n d r i c a l   p o r t i o n   t h e r e o f ,   t he   f l a n g e   b e i n g   p r o -  

v i d e d   w i t h   a  p l u r a l i t y   of  s p r i n g   h o l e s   o v e r   t h e   c i r c u m -  

p h e r e n c e   t h e r e o f ,   an  i n t e r m e d i a t e   s h a f t   to  b o t h   e n d s   o f  

w h i c h   is  a t t a c h e d   s a i d   f i r s t   h u b s ,   and  a  p l u r a l i t y   o f  

c o i l   s p r i n g s   f i t t e d   in  s a i d   s p r i n g   h o l e s ,   t he   f i r s t   a n d  

s e c o n d   hubs   b e i n g   d i s p o s e d   so  t h a t   the   f l a n g e s   t h e r e o f  

f a c e   to  e a c h   o t h e r   w i t h   a x i a l  c l e a r a n c e   t h e r e b e t w e e n ,  

and  the   c o i l   s p r i n g s   b e i n g   s e t   o v e r   the   two  f l a n g e s   a n d  

t i g h t l y   f i t t e d   in  t h e   s p r i n g   h o l e s   in  a  c o m p r e s s e d  

s t a t e .  

( 1 1 )  A   s h a f t   c o u p l i n g   w h i c h   c o m p r i s e s   a  hub  w h i c h  



has   a  f l a n g e   on  a  c y l i n d r i c a l   p o r t i o n   t h e r e o f ,   t h e  

f l a n g e   b e i n g   p r o v i d e d   w i t h   a  p l u r a l i t y   of  s p r i n g   h o l e s  

o v e r   the   c i r c u m f e r e n c e   t h e r e o f   and  c o u p l e d   w i t h   a  

t r a n s m i s s i o n   s h a f t ,   a  c y l i n d r i c a l   h o l d i n g   member  t h a t  

a l l o w s   the   c y l i n d r i c a l   p o r t i o n   of  the   hub  to  p a s s  

t h r o u g h   and  a c c o m m o d a t e   t h e   f l a n g e   of  the   hub  w i t h  

r a d i a l   c l e a r a n c e   t h e r e b e t w e e n ,   t he   h o l d i n g   m e m b e r  

h a v i n g   a  p l u r a l i t y   of  s p r i n g   h o l e s   o v e r   the   c i r c u m -  

f e r e n c e  t h e r e o f   w i t h   t he   p e r i p h e r y   t h e r e o f   k e p t   i n  

c o n t a c t   w i t h   a  c l u t c h   t i r e   t h a t   is   a l l o w e d   to  f r e e l y  

e x p a n d   and  c o n t r a c t   r a d i a l l y ,   and  a  p l u r a l i t y  o f   c o i l  

s p r i n g s   t h a t .   p a s s   t h r o u g h   s a i d   s p r i n g   h o l e s   in  t h e  

f l a n g e   of  the   hub  and  a d m i t t e d ,   a t   the   end  t h e r e o f ,   i n  

t h e   s p r i n g   h o l e s   in  t he   h o l d i n g   m e m b e r ,   the   c o i l  

s p r i n g s   b e i n g   t i g h t l y   f i t t e d   in  the   s p r i n g   h o l e s   in  a  

c o m p r e s s e d   s t a t e .  

(12)  A  s h a f t   c o u p l i n g   w h i c h   c o m p r i s e s   a  h u b  w h i c h  

has   a  f l a n g e   on  a  c y l i n d r i c a l   p o r t i o n   t h e r e o f ,   t h e  

f l a n g e   b e i n g   p r o v i d e d   w i t h   a  p l u r a l i t y   of  s p r i n g   h o l e s  

o v e r   the   c i r c u m f e r e n c e   t h e r e o f   and  c o u p l e d   w i t h   a  

t r a n s m i s s i o n   s h a f t ,   a  c y l i n d r i c a l   h o l d i n g   member  t h a t  

a l l o w s   t he   c y l i n d r i c a l   p o r t i o n   of  the   hub  to  p a s s  

t h r o u g h   and  a c c o m m o d a t e   t h e   f l a n g e   of  t he   hub  w i t h  

r a d i a l   c l e a r a n c e   t h e r e b e t w e e n ,   t h e   h o l d i n g   m e m b e r  

h a v i n g   a  p l u r a l i t y   of  s p r i n g   h o l e s   o v e r   the   c i r c u m -  



.  f e r e n c e   t h e r e o f   w i t h   t he   p e r i p h e r y   t h e r e o f   k e p t   i n  

c o n t a c t   w i t h   a  b r a k e   s h o e ,   a  p l u r a l i t y   of  c o i l   s p r i n g s  

t h a t   p a s s   t h r o u g h   s a i d   s p r i n g   h o l e s   in  the   f l a n g e   o f  

the   hub  and  a d m i t t e d ,   a t   t he   end  t h e r e o f ,   in  the   s p r i n g  

h o l e s   in  t he   h o l d i n g   m e m b e r ,   the   c o i l   s p r i n g s   b e i n g  .  

t i g h t l y   f i t t e d   in  t he   s p r i n g   h o l e s   in  a  c o m p r e s s e d  

s t a t e ,   and  a  b r a k e   m e c h a n i s m   e q u i p p e d   w i t h   s a i d   b r a k e  

s h o e   t h a t   is  in  c o n t a c t   w i t h   the   p e r i p h e r y   of  the   h o l d -  

ing  m e m b e r .  
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